Fast food is popular among children and adolescents; however, its consumption has often been associated with negative impacts on nutrition and health. This study examined current fast food consumption status among middle school students and explored factors influencing fast food consumption by applying Theory of Planned Behavior. A total of 354 (52.5% boys) students were recruited from a middle school. The subjects completed a pre-tested questionnaire. The average monthly frequency of fast food consumption was 4.05 (4.25 for boys, 3.83 for girls). As expected, fast food consumption was considered to be a special event rather than part of an everyday diet, closely associated with meeting friends or celebrating, most likely with friends, special days. The Theory of Planned Behavior effectively explained fast food consumption behaviors with relatively high R 2 around 0.6. Multiple regression analyses showed that fast food consumption behavior was significantly related to behavioral intention (b = 0.61, P < 0.001) and perceived behavioral control (b = 0.19, P < 0.001). Further analysis showed that behavioral intention was significantly related to subjective norm (b = 0.15, P < 0.01) and perceived behavioral control (b = 0.56, P < 0.001). Attitude toward fast food consumption was not significantly associated with behavioral intention. Therefore, effective nutrition education programs on fast food consumption should include components to change the subjective norms of fast food consumption, especially among peers, and perceived behavioral control. Further studies should examine effective ways of changing subjective norms and possible alternatives to fast food consumption for students to alter perceived behavioral control.
nutritional imbalance to be two of the main health behavior problems in Korean youth. Some adolescents consumed fast and processed foods, while many adolescents did not consume recommended foods such as fruits, vegetables, milk, etc. The survey found that 32.3% of adolescents consumed one or more servings of fruit per day, 16.5% consumed three or more servings of vegetables per day, 15.2% consumed more than 2 cups of milk per day, 68.4% ate fast food more than once per week, and 72.5% ate instant noodles more than once per week. There is concern over these high rates of fast food consumption because of the high energy, fat, and sodium content found in them. Research has shown that frequently eating fast food leads to high consumption rates of energy, total fat, saturated fat, and sodium and low consumption rates of vitamin A, vitamin C, milk, fruits, and vegetables [11] [12] [13] . High rates of fast food consumption can lead to chronic disease, including obesity, diabetes, and hypertension [14, 15] . For example, fast food consumption was positively related to weight gain and insulin resistance, leading to an increased risk of obesity and type 2 diabetes [16, 17] .
Regularly consuming fast food negatively influences overall dietary behaviors. Frequent fast food consumption was associated with lower scores of dietary behaviors, dietary attitude, and nutrition knowledge as well as irregular and picky eating among children and adolescents [13, 18, 19] . Previous studies [5, 20] reported that adolescents themselves also felt that frequent fast food consumption caused "westernization of taste," "favoring eating-out," and "liking salty food."
There is increasing needs for nutrition education on the appropriate use of fast food. Designing useful nutrition education requires a good understanding of factors affecting fast food use. Most research related to fast food has focused on it as a part of snack consumption [21] [22] [23] [24] or has consisted of simple analyses of consumption rates and patterns [6, 7, [25] [26] [27] [28] .
There have been several studies focused on fast food use, related dietary behaviors, and nutrition knowledge level [5, 13, [18] [19] [20] [29] [30] [31] and only one study [32] systematically examined the factors influencing fast food use among college students. Therefore, this study attempted the systemic examination among adolescents to promote the healthier use of fast foods.
This study applied the Theory of Planned Behavior (TPB) to understand factors influencing fast food use. The TPB is an extension of the Theory of Reasoned Action (TRA) by Ajzen [33] . The TRA explains human behaviors as they relate to attitude and subjective norm, while the TPB also includes perceived behavioral control. That is, the TPB proposes that human behaviors are determined by behavioral intention affected by attitude, subjective norm, and perceived behavioral control. In relation to fast food use, "attitude" would be personal positive or negative feelings toward fast food use, while "subjective norm" would be how much a person desires to respect and follow the opinions of individuals who are important to him or her. "Perceived behavioral control" would be a person's perceived capabilities and his or her belief in use or disuse of fast food in their environments. The TPB has been used to examine various topics in public health, such as healthy food choice [34] [35] [36] [37] , dairy consumption [38] , and fast food consumption [32] .
The goals of this study were to examine current fast food consumption rates among middle school students and to explore the factors influencing fast food use with the TPB. The information and knowledge gained in this study will be useful in designing nutrition education programs promoting better eating habits.
Subjects and Methods

Subjects
Subjects of this study were recruited from four middle schools (one boy's, one girl's, and two co-ed) in Seoul. Students were asked to complete a pre-tested questionnaire under the supervision of a teacher. All of the 405 distributed questionnaires were returned; however, 51 partially completed questionnaires were excluded. This left a total of 354 questionnaires, a response rate of 87.4%.
Questionnaire
The questionnaire used in this study was developed through a two-step process. First, we asked 20 middle school students to freely write the pros and cons of fast food use and those factors enabling and disabling its consumption. Based on the information acquired and previous studies [33] [34] [35] [36] [37] 39, 40] , a questionnaire was developed for this study. The questionnaire was then pre-tested with 40 middle school students. Based on the results from the pre-test, some changes in wording were made for the final version of the questionnaire.
The study gathered information about the students' general characteristics, fast food consumption, attitude toward fast food use, subjective norm toward fast food use, perceived behavioral control of fast food use, and intention of fast food use.
General characteristics
General characteristics included sex, height, weight, parents' education, parents' working status, interest in health, interest in body weight management, and whether the students ate alone. Body mass index (BMI) was calculated from reported weight and height. BMI was used to determine each student's weight status according to the 2007 Korean Growth Standard. Underweight was defined as having a BMI lower than the 5 th percentile, overweight was defined as having a BMI between the 85 th and 95 th percentile, and obesity was defined as having a BMI in the 95 th percentile or higher. If a student had a BMI greater than 25, he or she was considered obese regardless of his or her BMI percentile [41] .
Fast food use
Fast food use was examined by frequency of consumption, days when it was used often, people with whom the students used fast foods, the purpose of its use, and the places where it was often used. "Fast food" was defined as pizza, fried chicken, hamburgers, French fries, or doughnuts. The frequency of fast food use was analyzed for each food category.
Behavioral intention
Behavioral intention to use fast food was determined with the question, "How often do you think you will consume a hamburger in the next month?" The same question was asked about French fries, pizza, fried chicken, and doughnuts for a total of five questions in this category. A 4-point Likert scale (1: not at all, 2: a little, 3: somewhat, 4: very much) was used to respond to these questions.
Attitude toward fast food use
Attitude toward fast food use was explored with questions about the pros and cons of fast food consumption. A total of 12 questions were developed with possible answers given on a 4-point Likert scale (1: not at all, 2: a little, 3: somewhat, 4: very much). Questions pertained to the topics of familiarity, health, nutrition, taste, store atmosphere, sanitation, fullness after eating, energy content of fast food, salt content of fast food, fat content of fast food, and beliefs about the relationship between fast food and body weight. Cronbach's alpha among the 12 questions was 0.886, showing a reasonable level of internal reliability.
Subjective norm
Subjective norm is determined with normative belief and motivation to comply [33] . Normative belief was examined by asking the students three questions about how they perceived the opinions of people important to them (parents, teachers, and friends) regarding fast food use. Motivation to comply was examined by asking the students how much they respected and followed the opinions of people important to them. The responses to all questions were given on a 4-point Likert scale (1: not at all, 2: a little, 3: somewhat, 4: very much). Cronbach's alpha for normative belief and for motivation to comply was 0.592 and 0.738, respectively. The Internal reliability for normative belief was relatively low because the opinions of students' friends tended to be different from those of their parents and teachers.
Perceived behavioral control
Perceived behavioral control was explored with thirteen questions concerning the enabling and disabling factors for fast food use, which were also answered with a 4-point Likert scale
(1: not at all, 2: a little, 3: somewhat, 4: very much). The internal reliability of these questions was good, with a Cronbach's alpha of 0.886.
Statistical analyses
All statistical analyses were conducted with SPSS 12.0. Simple statistics, such as frequencies, means, and standard deviations were used along with t-tests and χ 2 -tests. A Pearson correlation test was conducted to examine the relationships between factors of the TPB and fast food use, and multiple regressions were used to further the analysis.
Results
General characteristics
The general characteristics of the subjects are presented in Table 1 . A total of 354 middle school students (52.5% boys) participated in this study. The average height and weight for boys were 167.0 cm and 57.3 kg, respectively and 160.4 cm and 50.6 kg, respectively, for girls. The majority of the subjects had a normal body weight, while 1.4% were overweight and 5.6% were obese. A total of 44% of the subjects reported a high level of interest in health. The subjects were also interested in weight control, with girls showing a higher interest level than boys. Approximately 8% of the subjects ate meals alone.
Fast food consumption patterns
Fast food consumption patterns of the subjects are shown in Table 2 . Subjects consumed fast foods (any type) an average of 4.05 times per month. Hamburgers and fried chicken were consumed more frequently than French fries, pizza, or doughnuts. Hamburgers were more frequently consumed by boys (1.27 times per month) than girls (0.81 times per month), and the opposite was true for doughnuts (both differences significant).
Fast foods were consumed on special days (33.9%) or when meeting friends (25.7%). This was supported by the subjects choosing fast food outlets downtown (59.9%) as opposed to those near home or school. That the subjects ate fast foods while they were with friends (61.6%) also supported that fast food consumption was associated with special days or friends. Boys answered that they also chose to eat fast food when they were hungry (23.1%). More girls (63.7%) ate fast food as a meal, while more boys (54.8%) ate fast food as snack.
Behavioral intention
The behavioral intention to consume fast food averaged 10.92 out of a possible maximum score of 20, the sum of the five scores on the intention to consume hamburgers, French fries, 4) N (%), by χ²-test, *P < 0.05, ***P < 0.001 Table 1 . Participants' characteristics pizza, fried chicken, or doughnuts. Therefore, the averaged score of 10.92 appeared to be somewhere between 'a little' and 'somewhat'. No gender differences were found in the summed score; however, boys appeared to have a higher intention to consume hamburgers than girls (Table 3) . Table 4 shows students' attitudes toward fast food consumption. The average score of overall attitude was 24.55 out of 48. The subjects showed strong positive attitudes toward taste, fast food store environments, and familiarity and strong negative attitudes toward saltiness of fast food. Boys had a significantly stronger attitude toward taste and saltiness of fast food than did girls (P < 0.01).
Attitudes toward fast food consumption
Subjective norm
Subjective norm was examined for family, teachers and friends (Table 5 ). Motivation to comply and normative belief were questioned separately, and the subjective norm was obtained by multiplying the motivation to comply score by the normative belief score. While motivation to comply showed very similar scores for family, teachers and friends, normative belief was stronger with friends. Therefore, the subjective norm about fast food consumption for friends was higher than for family or 1) Mean ± SD 2) By t-test, *P < 0.05, **P < 0.01 3) This total score was used as a dependent variable of fast food consumption in further analyses. 4) N (%), by χ²-test, *P < 0.05, **P < 0.01, ***P < 0.001 5) Private learning institute 2) Mean ± SD 3) By t-test, **P < 0.01 Table 3 . Intention to consume fast food 1) teachers. In addition, boys tended to think that family would like their fast food consumption more than girls (P < 0.01). Because of this difference, boys had a higher total subjective norm score than girls (P < 0.05).
Perceived behavioral control
The average total score of perceived behavioral control was 27.5 out of 52 (Table 6 ). Boys showed higher scores than girls, although this difference was not significant. Questions resulting in higher scores were those concerning fewer fast food stores, fewer advertisements, and fewer sales promotions. The question resulting in the lowest score concerned finding other places to meet friends. Three questions showed differences in gender. Girls reported more difficulty than boys in eating fast food while on a diet (P < 0.001) and in changing their current fast food consumption behaviors (P < 0.01).
The variables of the Theory of Planned Behaviors were significantly and positively correlated (P < 0.01, Table 7 ). In particular, fast food consumption behavior was highly (r = 0.736) correlated with behavioral intention.
Multiple regression analyses were conducted to determine the 2) Mean ± SD, 3) By t-test, **P < 0.01 2) Mean ± SD, 3) By t-test, *P < 0.05, **P < 0.01 Table 5 . Subjective norm about fast food consumption 1) relative importance of the variables of the Theory of Planned Behaviors to fast food consumption behaviors (Table 8) . When attitude toward behavior, subjective norms, and perceived control were regressed against behavioral intention, the model was highly significant (P = 0.000) and explained a good proportion of the variance (R 2 = 0.675). Behavioral intention, the dependent variable in this model, indicated the a total score of intention to consume fast food shown in Table 3 . While attitude was not significant, subjective norms and perceived controls were significantly associated with the intention to consume fast food. Perceived behavioral control seemed to be the most important of the three variables. The second model, using fast food consumption as a dependent variable, was also highly significant (P = 0.000) and explained more than half of the variance. In this model, the dependent variable, fast food consumption, meant the total monthly consumption frequency of all kinds of fast food shown in Table  2 . Both behavioral intention and perceived behavioral control were significantly associated with fast food consumption, of which behavioral intention appeared to be more important. No significant gender differences were found in these relationships. Response categories used a 4-point Likert scale (1 = not at all, 2 = a little, 3 = somewhat, 4 = very much).
2) Mean ± SD 3) By t-test, **P < 0.01, ***P < 0.001 Model df = 353 model F = 97.64, P = 0.000
3) Fast food consumption frequency in this model was total frequency of fast food consumption in a month, as shown in table 2. Model df = 353 model F = 224.88, P = 0.000 4) **P < 0.01, ***P < 0.001 Table 8 . Multiple regressions on consumption of fast food
Discussion
This study investigated fast food consumption status among middle school students. It also examined the factors affecting fast food consumption by applying the Theory of Planned Behaviors.
The average weight and height for boys in this study were 57.3 kg and 167.0 cm, repeatedly, and 50.6 kg and 160.4 cm, respectively, for girls. These results for height were slightly taller than those from the 2007 Korean children and adolescents' growth standards [41] . A majority (90%) of the participants were determined to have normal body weight by BMI, while 1.4% and 5.6% were overweight and obese, respectively. This body weight status distribution differs from that found in the 2007 Korean Nutrition and Health Examination Survey (KNHANES) [42] . The 2007 KNHANES showed distributions of 79.4% normal weight, 5.1% overweight, and 15.5% obesity 15.5%. This discrepancy is likely due to methodological differences in the two datasets. The 2007 KNHANES used direct measurements of weight and height, but this study relied on self-reported information.
This study found the average monthly frequency of fast food consumption to be 4.05 (4.25 among boys, 3.83 among girls). According to the third Korea Youth Risk Behavior Web-based Survey (KYRBWS) [10] , 62.5% of middle school students consumed fast food more than once per week. Cho and Han [5] found that most (42% of boys and 49.4% of girls) middle school students tended to consume fast food "once or twice per week." Other studies on fast food consumption reported similar results [7, 18, 31, 43] . Hamburgers were the fast food most often consumed at 1.05 times per month, closely followed by fried chicken at 1.02 times per month, and pizza at 0.97 times per month. This trend is supported by other studies. A study on fast food consumption among college students in Daejeon [32] reported the monthly frequencies of types of fast food consumption to be 2.7 for hamburgers, 2.1 for French fries, 1.8 for chicken, 1.5 for pizza, and 0.8 for doughnuts.
In this study, more boys (54.8%) ate fast food as snack and more girls (63.7%) ate fast food as a meal. Other studies have reported mixed results on this topic. Jeong and Kim [43] found that both male and female high school students ate fast food as a meal. However, other studies [26, 28, 31] found that more students ate fast food as a snack. Nutrition education about the energy content of fast food could help to prevent its overconsumption from eating fast foods as snacks.
This study found that fast food consumption by middle school students was closely associated with friends. Most subjects in this study answered that they ate fast food downtown (59.9%) rather than near their home or school. Jeong and Kim [43] found similar results among high school students. This may be related to the fact that participants in this study answered that they used fast food for special days (33.9%) or meeting friends (25.7%). In addition, 61.6% of the subjects said that they ate fast food with friends. Other studies [19, 27, 29, 43] also found that fast food consumption was related to meeting or celebrating with friends. That is, middle school students in this study typically did not eat fast food in the context of everyday life. Therefore, effective nutrition education should provide other choices for meeting friends or celebrations.
The theory of Planned Behavior explained fast food consumption behaviors with a reasonable level of R 2 (0.562 and 0.675 for each model). This study found a moderate attitude toward fast food consumption with a score of 24.55 out of 48. Items showing comparably strong levels of attitude were taste, store environment, familiarity, and saltiness. These items were also found to be important in other studies of fast food consumption. Yoon and Wi [27] found that clean, hygienic environments and good taste were important reasons for choosing fast food. Lee [7] found that elementary and high school students in Busan chose fast food because they liked the taste. Another study [18] in Busan also found that taste was chosen as the most important reason for consuming fast food. As expected, friends appeared to be the most influential people for the participants' fast food consumption. Although the subjects' motivation to comply was similar for family, teachers, and friends, their normative belief was higher and more positive with friends than with family and teachers. This finding shows that nutrition education about fast food consumption for students should emphasize changing the norm among students.
The level of perceived behavioral control was also found to be moderate, with a score of 27.5 out of 52. In general, boys showed a higher level of perceived behavioral control (28.09) than girls (26.85), which means boys may continue fast food consumption regardless of external factors.
A Pearson correlation test was conducted to examine correlation among the constructs of the Theory of Planned Behaviors. This study found that higher intention, perceived behavioral control, attitude, and subjective norm led to higher rates of fast food consumption, as the theory describes. Positive correlations between these constructs were also found other studies [37, 38, 44, 45] , but the correlation coefficients in this study tended to be higher than those reported in other research.
Multiple regression analyses showed that behavioral intention was affected by subjective norms (b = 0.15) and perceived behavioral control (b = 0.56). Interestingly, attitude toward fast food did not significantly affect behavioral intention. Behavioral intention (b = 0.61) was highly associated with fast food consumption and perceived behavioral control (b = 0.19).
This study was limited by its cross-sectional nature. Participants' intention to use fast food was determined by asking whether they planned to use it within a month. A prospective study with a start and end point would garner more accurate information. Further research on fast food consumption should consider this time issue as well as possible ways to change subjective norms and provide alternatives to fast food restaurants for meeting friends.
Effective nutrition education programs result in behavioral changes. Such programs include components for addressing factors affecting the behaviors of the nutrition education targets. Therefore, research on the factors contributing to dietary behaviors should advance nutrition education. The purpose of this study was to identify the important factors affecting fast food consumption. Results indicated that providing alternatives to fast food stores and changing subjective norms regarding fast food may be key focus points in changing fast food consumption patterns among middle school students. Future nutrition education programs would benefit from including these issues regarding fast food consumption.
